Identification of cellular genes critical to recombinant protein production using a Gaussia luciferase-based siRNA screening system.
Development of high-throughput functional genomic screening, including siRNA screening, provides a novel approach for quick identification of critical factors involved in biological processes. Here, we apply this strategy to search for cellular genes involved in recombinant protein production. Since most of biopharmaceutical proteins are secreted proteins, we develop a cell-based reporter assay using a secreted luciferase, Gaussia luciferase (Gluc), as the reporter. Human embryonic kidney 293 (HEK293) cells transiently transfected with the Gluc reporter plasmid are used to screen our siRNA panel. Three cellular genes, CCAAT/enhancer binding protein gamma (CEBPG), potassium channel tetramerisation domain containing 2 (KCTD2), transmembrane protein 183A (TMEM183A), were isolated from the screening. Production of erythropoietin (EPO) was significantly inhibited when CEBPG, KCTD2, and TMEM183A were knocked down. Furthermore, overexpression of CEBPG is shown to significantly improve production of recombinant EPO, interferon gamma, and monoclonal antibody in HEK293 and Chinese hamster ovary cells. Collectively, this novel Gluc-based siRNA screening system is proven to be a useful tool for investigation of secreted protein production in mammalian cells.